S. C. Yang, A. Freedman, M. Kawasaki, and R. Bersohn, "Energy distribution of the fragments produced by photodissociation of CS2 at 193 nm,"J. Chem. Phys.,vol. 72 Absstrucst-Excimer laser flash photolysis in the study of diphenyl carbene (DPC) reveals the presence of at least three transient species produced by excitation of a precursor at 249 nm in isooctane solution at room temperature depending on the concentration of 0 2 present. In an aerated solution, a fast first-order decay assigned to 3DPC leads to the formation of an unassigned species which also decays by first order kinetics to produce the observed product Ph2CO. In degassed solution, the fast fiist-order decay of a species to produce 3DF'C which decays by second-order kinetics to produce the dimeric products observed. 
INTRODUCTION
HE development of excimer lasers at last permits photochemists to study chemical systems using high power excitation at short wavelengths, greatly enlarging the number of problems amenable to study by this technique. The advantages of using lasers are twofold: 1) the high photon flux can produce a high concentration of excited species in a very short time; 2) multiphotonic processes can lead to photochemistry of these very short lived species, presenting the possibility of observing new products which are peculiar to laser induced photochemistry. beneficial in elucidating mechanisms by the detection of the emission of transient species as well as stable products at extremely low concentration. Recent work in our laboratory reveals the advantages of laser photolysis and points the way to a future of fruitful research utilizing lasers to initiate novel photochemical processes in complex molecules. (Since production of specialty chemicals such as drugs is at present the most economically feasible application of excimer lasers, ground-breaking work in this area has practical implications in addition to being of scientific import.)
EXPERIMENTAL SETUP The flash system currently being employed consists of a Lambda Physik EMG 500 excimer laser, a standard nanosecond flash setup with the additional capability of direct spectral analysis by OMA (see Fig. 1 ). The optical system is enclosed in a black box to permit emission studies as well as absorption. The cell holder is of significant importance. In addition to the traditional requirements of optical alignment, temperature control, and so forth, a cell holder for laser studies should be flexible in regard to the longitudinal displacement of the cell to permit observation not only of the body of the cell but also the region at the very front (1 or 2 mm). The reason for this comes out of the requirement that in the case of an absorption experiment it is necessary to have a sufficient concentration of the absorbing transient to separate the absorption from the noise, while simultaneously maintaining a low enough concentration of the starting material that the entire region being probed is photolyzed.
APPROPRIATE CHEMICAL SYSTEMS Two systems-diphenyl carbene (DPC) and diphenyl trimethylene methane (DPTMM)-will serve to exemplify the potential of these techniques and also as a comparison of existing technologies in this area. Using the setup described above, we have obtained data regarding the spectral and temporal properties of these transient species. Both DPC and DPTMM are ground-state triplet species, and they are well studied at 77 K [l] . Both species exhibit strong absorptions in the 320-330 nm region without an accompanying emission band, as well as a weak absorption at 450-480 nm which exhibits mirror symmetry with an emission -500 nm at 77 K. In the absence of a quencher, both lead to dimeric products. Thus, we anticipated similar behavior for the two systems.
EXPERIMENTAL

Materials
Diphenyldiazomethane was prepared in-house and found to be free of PhzCO by IR. Tetraphenyl oxirane was prepared by literature procedures and crystallized twice from ethanol before use. Other precursors were generously provided by Griffin and Berson and used without additional purification. Isooctane, Gold Label Aldrich, was used without further purification. Comparison to authentic samples:
6 , ?, and & (Aldrich) and 3 by photolysis of & [2] , purified as required.
Emission Data: Diphenyl Carbene (DPC)
As shown in (l), diphenyl carbene can be formed from both 0
The principal product under normal lamp photolysis is tetraphenylethylene, PhzC=CPhz, or benzophenone azine, PhzC=N-N=CPhz , depending on the starting material [4] .
Using a laser, however, the formation of PhzC=CPhz is remarkably enhanced and the formation of the azine suppressed. In addition, as shown in (2), new compounds never before reported as photochemical products are formed in trace amounts (1 percent) at room temperature at high laser power (100 mJ/pulse at 249 nm, 15 ns FWHM, in a 0.3 cmz area).
The product distribution also depends heavily on the concentration of the carbene, laser power, and the presence of Oz .
Diphenyl carbene exemplifies a case in which circumstances combine to form a complete package easily interpreted by first order analysis. The products of interest emit strongly at room temperature and can be recorded in the presence of high concentrations of PhzC=CPhz which emits only weakly. Thus, the presence of 5, 6 , and 7_ could be easily detected and identified spectroscopically. This is shown in Figs. 2-4 . Further verification of the products was obtained using TLC and GC analysis and comparison to authentic samples.
Absorption Data
Absorption spectra of short-lived species can be obtained using OMA technology in which the vidicon serves in the capacity of a photographic plate; however, usable time resolution is difficdt to obtain. Fig. 5(a) shows an OMA absorption spectrum of-D"C. Consequently, the most reliable method for obtaining time resolved absorption spectra in the nanosecond time regime is to obtain absorption decays at a series of wavelengths and plot the time resolved spectra "point by point." A serious problem is the pulse to pulse variation in laser power. Fig. 5(b) shows such a series of spectra taken at 5 nm resolution for DPC neglecting laser power fluctuations. Significantly, the spectrum obtained immediately following the laser pulse in the 500 nm range differs from that assigned to DPC. Careful examination of the decay in aerated solution revealed the presence of a very short-lived component in the decay, and the point by point plot of this very rapidly decaying component yields the familiar absorption spectrum of DPC as witnessed by the top trace in Fig. 5 . In light of this discovery we are at present unwilling to assign a structure to the longer lived component. That it might be a radical species or carbonyl oxide has not escaped our notice, and experiments designed to test these possibilities are in progress.
Upon degassing, a remarkable change in the absorption spectrum occurs. Not only does the intensity of the absorption drop significantly at all wavelengths, spectral changes occur. The maximum absorption assigned to 3DPC occurs at 320 and 480 nm and this is observed in the aerated solution. 
Diphenyl Trimethylene Methane (DPT/UM)
As in the case of DPC, DPTMM has been well studied at 77 K with respect to its emission and absorption properties [l] : furthermore, laser excitation (249 nm) of the azo precursor at room temperature in isooctane produces the characteristic emission as recorded by OMA. Low resolution point-by-point absorption spectra, obtained as described above, were sufficiently consistent with the 77 K spectrum to justify a kinetics study at the absorption maximum (330 nmj. Interestingly, the kinetics observed in the aerated solution were similar to those for degassed solutions of DPC in that they consisted of a fast first-order component (7 = 150 t 25 nsj and a slow second-order decay (see Fig. 9 ). This result opens, as a viable speculation, the idea that intersystem crossing in this system may be measurably slow.
CONCLUSIONS
As shown previously, the combination of excimer laser excitation and OMA technology permits the detection of emissive products on the trace level and allows for the study of products heretofore unobserved at room temperature. Principal among these is DPC itself. The judicious combination of OMA detection and decay kinetics (absorption or emission) recorded with a transient digitizer allows for the detection and, in principle at least, the identification of species with a fleeting existence. The composite intensity, wavelength, and time profile gives information which would otherwise be missed. Through this means we have found that DPC is capable of diverse and interesting chemistry. It is our contention that a wealth of information about a number of systems can be had using excimer laser induced flash photolysis and state of the art detection.
